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OF THE WINTERING TEAM (1957-58) 
OF THE FIRST JAPANESE ANTARCTIC RESEARCH EXPEDITION*. 
PART 1. 
Tatsuo TATSUMI** and Toru KIKUCHI*** 
Abstract 
Geomorphological and geological field obser­
vations obtained by the wintering team (1957-
58) of the first Japanese Antarctic Research 
Expedition are described in this paper. Some 
notes on glaciology are also added in brief. 
Geomorphology There are m existence 
many rocky areas along the east coast of 
Li.itzow-Holm Bay, Prince Harald Coast and 
the western part of Prince Olav Coast. Small 
coastal islands including the Ongul Islands on 
which our Syowa Base (69°00'22"S, 39° 35'24"E) 
was built are also noticed. Nunatak in Ant­
arctic Continent that we could survey was 
only Mt. Botnnuten (1450 m) about 170 km 
SWS from the Ongul Islands. These rocky 
areas crop out widely in the southern summer 
season, although they are covered thinly with 
snow from March to October. Distribution of 
the rocky areas in this region and routes of 
our research travels carried out during the 
period of wintering are shown in Figure 1. 
Langhovde, Skarvsnes and Skallen districts, 
the most wide rocky areas in the region, are 
mountainous, some of the peaks in these dis-
tricts reaching about 400 to 500 meters above 
sea level. Coastal islands are in general low 
and hilly, and the highest peak of the Ongul 
Islands reaches only about 40 meters in height. 
The coastal line of rocky areas except those of 
Prince Olav Coast is usually much indented. 
The geomorphic outlines of four main districts 
are shown graphically in Figures 5 to 8 (see 
also photographs in text-figures). 
The most characteristic geomorphological fea­
tures of the area surveyed are represented by the 
remarkable effects of glaciation by continental 
ice which once extended more extensively than 
its present state. Evidences of the glaciation 
in the near past are well preserved on rock sur­
faces in whole districts as polished surfaces, 
roches moutonnees, striations, grooves, glacial 
troughs, glacial deposits and so on. Direction 
of movement of the formerely expanded con­
tinental ice is thought to be from east to west 
or from SEE to NWW at least in the vicinity 
of the east coast of Li.itzow-Holm Bay and the 
western part of Prince Olav Coast according to 
our results of observation on striation and other 
phenomena of glacial erosion. 
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Shrinkage of the continental ice then took 
place from a time of which geological age was 
not yet confirmed. At a certain stage during 
this period some cirques and valley glaciers 
might have developed near summits of mountain 
in the districts (YOSHIKAWA, T. , and TOYA, H., 
1957). The region has upheaved at least 20 
meters as total amounts from the near past to 
the present time judging from the presence of 
fossil shells-bearing sand and gravel deposits 
at about 20 meters above sea level or lower 
in the Ongul Islands and Langhovde districts. 
The region is now affected strongly by 
climatic conditions characteristic of the peri­
pheral region around the large continental ice 
mass-namely very cold and dry climate (cf. 
Table 1) , and then, agencies such as mechanical 
weathering, wind erosion and nivation are now 
changing the pre-existing topography produced 
by the glaciation. (Continued to next issue) 
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Fig. 1 Route map of the wintering team (1957-58), the first 
Japanese Antarctic Research Expedition. 
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of the Antarctic continental ice ( viewed from Teoya 
Island over Ongul Strait). 
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Fig. 4 Mt. Botnnuten (1450m), a nunatak inland of Prince Harald Coast. Its height is about 500in above continental ice surface ( viewed from north, photographed by T. Kitamura). 
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Table 1. Monthly mean air temperature, humidity, wind velocity and cloud amount, and 
number of clear days (daily mean cloud amount < 2 . 5) in month at Syowa Base 
from March 1957 to January 1958. 
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Fig. 5 Simplified geomorphic map of Ongul Islands district (legend is given in Fig. 8) . 
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Fig. 6 Simplified geomorphic map of Langhovde district (legend is given in Fig. 8) . 
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�� 7 � 7. 77 )l, 7'' 7. :(, 7. Jfu [2Ut!!Jl� W� (�C �' JSU-j)j fi �} 8 cm � mo Fig. 7 Simplified geornorphic map of Skarvsnes district (legend is given in Fig. 8). 
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Fig. 8 Simplified · geomorphic map of Skallen district. 1 1J1 Jili -15 J: -cf .Ei: 1%t itll Mountains and hilly land 2 -'f ill:ttll Flat surface 3 ;§li o6 -C � L, 1,, , Jj( �ft Very remarkable glacial trough 4 7k iJ"- r!J''.) 1= t1 a -t � .± ta: ltl!. Pools, supposed to exist permanently 
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35 /1£ :li/i-;fi fili (J) 11Hj � (m) 
120 UJ JJ{ .:f-3" J: -cf -t" (J) � � (m) Heights in meters of surface of ground moraine burying glacial troughs. Peaks and their heights in meter. 
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Fig. 9 Glaciated cli ff  about 300m in  height and glaciated 
flat surface about 25 m above sea level connected 
with bottom of the former (northwestern part of 
Langhovde district) . 
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Fig. 1 0  Glacial t rough with frozen pond (eastern part 
of Skarvsnes district) . 
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Fig. 12 Glacial ly polished surface with 
striations different one another in their 
directions .  The one ( left-right) cut the 
other (upper left-lower right) (northern 
part of Skallen district) . 
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Fig. 1 1  Glacial groove. Notice the shape in section 
(northern part of Skallen district) . 
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Fig. 1 3  Ground moraine deposit burying bottom 
of glacial trough and half-frozen pond (central 
part) (southeastern part of Skarvsnes district) . 
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Fig. 14 The largest erra tic boulder (West Ongul Island). 
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Fig. 15 Pebble-bearing clayey block lying on top of erratic boulder near lateral morainic bank of continental ice (east­ern part of Skarvsnes district). 
mt E :t-th i'1� 0) :QE T £i 0) JJ'{ -f:fl) V = ' {w� IJ \ 0) T� '\::, li'Y fJL 2:' % ts iw 
=fjJ: v '  L �O):l:JfJ. IJ 1; :�rnn= �!x� -C v - 0 0) 2::'  JU..:: c� 15 
e& ) .  2::. O)�O) ·i:'frVi}Lt ,  ji-=f-::f=i° O) J:. f::: 2 i'JZl¥Jf:::.{&v:::.� 
---.) t� t 0) t &::t�·;t�!v , .  v ,-f nv:= -ti- J: ,  ;:. n G t11.i'. 2::'  
12 
�v= -t 0 �-f-�77:£1'filO)J::.v:=� � h, i t-.:�-r�O) JJH�i3 vU�77: t-.: i ---:J ts.: 1&:EJRn:v:¥1J 0 i c O) F/c1i 
v := ,  .:. o) wJJVJ: "' , l 1 1 !1� o)tM)5}/J:f!tuif l "' ,ui,� 2:' +lll---:J t-.: VJ ,  2b 6 "' ,  1 t 1W:m.rH=tfo:1 .,.-_)i-= iJ l -c 
E�%0)1�h � :h 0 .:. t v i� e: tJ: 77 ,---:J ts: t 1/Ut � h 6 .  
c 4 ) 3/l tBJlh 7 / 7--* 7-· :r-· Jt!!. rz: -\_:) ::z n )[,, 7· ::z * ::z 1ttui: iY:) r:c,J o) -1s1) 1<= � r ,  T� c/) -c i1n�fz s� tJ: JJ'I: 
W.lt .2:' ffi -t 5f :ffl.±fil77 {1nf 7 ffl 77 ,  (:: 1fJt * � h t: .  .:. �l G f :f:H±lh (!) tfij lif J:. 0) ?tHj � I ;t ;� rri· v:= l IJ Jr{ tr 6 /J ;  
20"'"'40 m O) ffi8�ll A O)l�f;-77\ � v ' . Ye O) :/ft 1D Jl v ' 1JU c i2) 6 '7 ::,,, 7' ;t 7-· :r':tt!!.fZTt§'::/t l;/JJ O) :L�Eii 1l1 rJ!:f 
h1ttf$£i5 (� 9 �1tWiO �-=> ltJ L < q_:i ;kg!=i �J,)O) I"' ';/ J;-- -* 1ulj1 J;l (5f� 2 ('l{/%2= Wi0 ft_ t' i :=tc1 vt 0 1™�(= 
l hit' ,  -f O) f :ffLlif J:. o) --·t=t�1= (i ,  7J<Jgif,� J-i=H:::Jr'!;:··--J < fri1: • *t� · ffhitilli tce t·· 7) !  Ii  ---:J � VJ l::P � :h 
-C lei. VJ , i f_: �-r 1:i � /1.�i'ft�=i tJ: t' 1D ts: < 2' lu1¥ft l -C \., ' 0 .  .:. h (:=  :SC�- l ,  t 0) lif J::. (::= tftt/Jt:Llfjl 
tvJ t }�, h h 0 t O) v ;t Ettl c � tJ: 77, ---:J f:_ L ,  i ts: , 1/� :Ill. t}15 t J� VJ O) lilS::Hi!! 2b 6 v ,  / i iJ.r ±ill t 0) }tir 
�iH i, fi'firtJ: f� lif c j/�.IUJ: ---:J t  v ,  t,  t .:.  1:: 1BzJi t:= l 6 iiMdtJ=l=I O)Jtdl; 2:' J H8 -t .:. t � c e: fJ: 77 ,---:J 
ts: . .:. h G 0) lt77d�) ;;;1g *-- -c ,  .:. 0) 5/2::I:l.l oo vi7J(firf 1t JfJ 1, ::  J: VJ �u VJ t e-_) n -c --c e: ts: fBjc cb VJ , -7c o) 
�mu&, J,"tJ: < t t �t-: L "' , 1t1ti1tm vt�---:J-c "' , tce "' ,  t :;/,j *-- G n 0 .  
C 5 )  �B- '7 ::,,, 7-- * f :r· 1fu1:Z>t1 :'.J�tfi5 U.r li!!r�::i (, :: Jl l:I:\ � ht-.: l�iB-4) I i  2::: i:: /;t ---:J � VJ L t.: ±fil;f:; / i ,  
{- 0) 1fO)wliJ�i= J: ---:J t�J�:tfum� N i: ulli77 ' c/) 0 .:.  t jJ : -c � 11t_ 77, ---:) f:_ . 
C 6 )  Stoss- and lee-topography 7j(Fif O) ifrUl O) J::1Jr[{H1Jc i ttl-�-=> !J , t:= f11J VJ t �� t1J.: t4fili 2:'  
1� -b ,  t 0) T i5TC 1ft/J c ( i J:. VJ �, tJ: �-- �:> �- �:> L ts: .fJJ IJ l& VJ ITII 2:' 5]� -g- v , ;b v}) 0 stoss- and lee-topo­
graphy 7> ( i ,  */J ,  � i �' i 0) �f*O) t 0) 77 \Wl� � h t.: . .:. O);/J� (;t ,  jf} 1�i� §b 1-t:i O) J:l:JI\P:B1/J , � 
tJ: liV-< , 11U *-- i fBi':1fl �:tlitFffjt :1:f 0) E lil1dJ: t" , i:: l < if� � h -c v , 0 . .:. o) ifu;f� iJ , G %' ;t () :h 6 iJ, 
---:) -C O)*�t}Uj(O) ttmiJh/i:fJ L:t , -t --c i:: �-� /:_*f*t£ t·· 77 , G�*-_ G h  6 t O) t ,  l < -·j& L -C v '  
0 .  
4. �:t£lctort �itf!Ji�1l:: 
( 1 )  1lffl1dtJ=l=I (::�--::5 < lfu3Ti � O) J:t!!.1r.O)Jil�ifJ:t!!.1E� ( i ,  �f::(:: ( i  (l t A_., t·' �i�'§i' 2:' l] \� 6 .  
i-O) �  � ( i�P!rt= J: ---:J -C �ifltt= � h  IJ , JIUtjj77, G 0)1¥,�}!1'�77:ff L v , t_: c!) I:: ,  -!ff�(:=Jl;[::/tf4rni 
c /i7I < ,  J¥Jgs,f;,�lif c �"' , .  � L v ,:tfu��(i ,  -b J: ---:J t l t...::tfu;f�o) r.'2rti5 v::5et l -c t ,  --cO)JlTI� T 
{WJ (5m1ft!J) i:: llX e- fffl i VJ 2:' 1-t VJ , -7c O)filf{/;tii§j � 0) J," 1£ < t t �1ff 77 ,  G ,  01}&::� 10 1-g:i:: i 
c;t9 6 .  
��'H:::: tJ: 0 t ,  .:. O)fJ� O)*fWViJ'/i ,  JP'f§ t r�rti/9¥ t i:: l VJ l l  t Iv t' )�f *-- -C l i 5 .  .:. 0)1}1� 
O):fitfl . �!llMlei J: a�rttf!¥JJ(O),nlf1i= 12¥tJ: ---:J t,  � j,--O)B!:fl�Ji) 0 "' , 1Ht�0)1iiw · fff:LiHfeff 77 \ff tJ: 
hh -C v '  6 .  .:. h G O) -·$v:= ---=>v , -c  (i ,  -t c i:: � J I [  lei J: u F1 B-4) r: J: VJ tc'.!� � ht-.: . 
18 w-g� 0) 11ufu, tri v:= ;,.)I -?i�7'. t� 0) � -c v t ,  1fIJ!ii±ti v:= 3/2:i'r l -c :bftE � 0) 1'3£:EtitirJ�iJ:  � j,--ff t£ 
bh -c 1-., , 0 ±�friJ: � 1-., ,  . .:_ O)�i;-. 1��rf_n=:i!i < *miiffi577: ,  J: VJ fflffih -c ttJJlz:M:31 � l t 1-., ,  
0 .  .:. tut, 10�J -1:ffSfJ�O)'.fi;f:* O):f:f..fJ · �rtl/!¥v: 12¥ tJ: ---=> -C !i: L ts: t 0) t �*-- t::i h 0 .  
No. 7. 1959] (385) 1 3  
lei:�, ]f*;f_w� O)�!f!WiU:::: l "J --C �. t t..: 1J< JVJ<.Fif 1t ffl v::::£---::5 < :rfuJf� 0) i!:'.1±-t! H:::: iffi VJ ,  frJ i 0 t S:. 
JS i:::: 1ili � 1t .,_) --c v ,  0 IJ: ,  i t..: {- O)-�$fi/frC1J<. t tci: VJ ,  fr:J;�:t& i::::1t -t  0 iii!1dtffl � frtci: v  ' ,  &) 0 
v ' i i  fry� 0);1iffl:f:{F.;fffif � t frtci: "J --C v '  0 .  
C 2 )  J.tt\1t1tffl -:. o)i'l!rJfc tt� 2- tiJ.: JITHt1tffl ii ,  -=r �1H= vi tci: ii t� LIJ , "Jt..: .  �{'i5±!W1� 
4mi= t tJE-;fic i ;t ,  -i:- O)*im }7 \  t �l'JS vi'JS i ::::  fJ: "J --Ct#tJ5.x:tttwtt i t..: vi  7c O) fiJJOt f:::: 53-il•h ,  i t..: , 
ili�E t L -c J;_ G ht..: Jt�lk:tfc fi ,  Jtrmr::::iH ·-y··ow. < ikiJ vf -c .t-v' VJ (¥� 8), �cY)---Ct�fJEt-JtJ: §feiJ 
!iJfHtffi (exfoliation) IJ \:a-J=m::::tt� 2- ht..: . -��E1"] i:::: v , "J ---C ,  S:. h G O) J:  5 fJ:�tJ&Er-JJITl\1t1tffl 
vi ,  l :ff3lc: 'M n::::&iz l < fitci: h h  'J'J &)  0 .  
-:. O) i'!Jr1JO) A1�Et-Jtd4 (� 1 *� m� ) IJ , G �· ;(_ ---c '  Ai'Ml. i 1-.: i iEE:!&lif tlll!.l'.liJ\ 7° 7 A C  lJ: 
VJ ,  &) 0 v ' ii1k,i#, � J::-f'-t 0 tl*ii ,  i\Ut5'H:::: � v , J:  5 c &) VJ , 11 J=J ,..._,2 J=.1 0) 4 ,:r J=J tflJ , VJ O)  
rsi �:::: fi ,  Uf Uf S:. O) J:  5 tJ:tl*IJ;�_:_ 0 t � ;t r_) h 0 .  Atlll!. t Z·E:!&mftlll!.l'.l t 0)�1l � :J'fr: 
5€* 2- -tt 0 -"JO)�f� � <Jz t::::t?; v;'---c � < 
±� pJi· 5' :/ :
7· ;-t 7· :r· Jfu iz. / , 1.,_ t- ;;'1; JR i=J:1 C JI O'uHiX.1 1 m O) n::J; � f:::: 1� b ht..: 1.i=U-fu) . 
A� 1957 :if-'· 11 Jj 15 B 0830 
X1� �ttf-fk l'.J , 1! lVITt Ye 0) })tr El � J: TY i'Jif k B i ;t, � VJ flcf k B t 2' l,., , i t..: %" i:::: / J ''§. 
'1:1lfil. Jfu J::f!g 1. 2 m -9. 3° C 
Jfu*iili:J:. *19 2 cm + 1. 2° c 
H(iJ/1J1l:1tfflii ,  t" O);r's<T=i'HI H:::: t l < fi tJ:h lt ---C v ' 0 IJ : ,  !fdJ vf 0 1 �0;(0) iliz 0)� 2- ii ,  EEfJi:::: J: 
VJ t§ � O)�IJ ;&) 0 .  WU;t if:
t
[�1EW o) t O) c i i i1R O)W 2- i;t 0. 5,..._,5 cm <· G v '  ( 'J§'.ffef: 7) , �'i5 
±t!l.tt?l v:::: t tsT=;·E O) J:J1;1=ti:::: i;t  3,..._,30 cm <-· t:> v '  ('Zf � 10) 1/, , -t- h t h  -t]f-;]1 0) l 5 c &) "Jf..: . 
-!5t:Et-Jv::::nu·� 1 VJ 1fft� O);f1J:� < 1fdJ /rf'--C v ' 0 .  i t..: s=. ni::::1ltci: "J ---C ,  EE�rrui::::� EJ3 �i::::;rrv ,  
:rfO)liJh § IJ:A"J ---C v ' 0 0) �  Uf l Lffr:l\!� Lt..: . {- O)fJl¥lvi ,  1.iUC) l -i:- 15,..._,30 cm ;fl�J'.l c &)  
0 (�� 11) .  
1t#-Et-JJffi\1t1tYH i i-·!5zK�: l < /J: < ,  JITt\1t±i i H  t /1.J t' dJ-0 S:. .:: IJ;c 6 fJ: -/J, "Jt..: . (t..: t� l ,  
t..: t ;t -l'.l c 6 t..: t 0) t ,  ;fl� i t..: viW: L v ,  Wt\ 0)11J::ffl i:::: l "J --C ,  -t <-· 1!J!J=fr v= �t;t, 2- n� v ,  c &) 
JS 5 t..: cJ) t:::: , l :fff.lt..: � O) § i::::JMih�itv ' t v '  5 S:. t t ,  -J;t,:�;t r� h 0 . ) Lil ,  l�}=frv:::: l "J 
--c i;t ,  mi�� O)�)JJ;f:::: 1ftJ: 5 T=iEO);vJ�me1t,  &) 0 v ' fifft/� i t..: v i  7 o - 1.,_  � %tstie.Bl�tlc�J! 
tw0)1-¥1'EtJ: c:· 17,  G � ;t ---c,  &) 0 ;ff£ 0)1t'¥:B'9Jffi\1t1tffl O)� 6 --Cv,  0 s:. t IJ ; �icY) G h 0 .  
C 3 )  J&\rlSI1tffl tJJ:O)J.ffi\1t1tffl i:::: l "J---C � t t..: fi:J;�tioi ,  -:. O):tfil:1Jt{r:1J O)W: l v ,J:Rj�1fi.� 
JIRU:::: l VJ :g=� i::::�w)J � -lt G h, Jffi\1t 2- hJ,'i1 v ,tf!35J- t :C 5 c fJ: v 'tf!Vit t O)�fi  i -t i  -tiJffi� 2- h 
--c,  {- s:. i::::� l v '�ZiJii011 0) lJ!ol: �fiJ 0  t s=. 0 1:::: f� l ---C v ' 0  (�� 12) .  
* tH 1 t'z.j� � 1i�ui -it - 2 7-. 5' - � m :�: -t 0 0) 2: s n t::.. . .:. 0) t::.. &') :'Ei" ::G * mi rfill r!f 2: 1rlI tt tJ!IJ it -t 0 .:::. c: n, 
--C � ts:. fl,  0 t::.. 0) f i ,  fi ts:. fi t!. ft� -C &> 0 t:. . 
14  
ffilt1lk1tffi O)*ef *� t t-: c:: � :t G h -c v ,  0 t 0) 1:::: , v 'n� 0 tr.:O)JlU':t7'.7 : 2/i:> 0 C9f4 16 rm). -=. n 
v tff;Z.�ffi (£!/ffi::ltf:fit�vtctee < ,  lfin �) �ts) t:::: ,  f�iJ!) -C 7F:kflJt1J tce::k/J , (Jfk::k1Itx cm Hf 
JJO 0)7CIJ :  >;p f_: G t::::!Hiv , -c v ,  0 t 0) c 2/i:> 0 .  -:. 0)7Cvt<X 0) J: 3 tc5: 1[�f::'!ff 2'.' :t�,� -C v ,  0 .  
a. 7-'C 0) /']pJ v , -c v , 0 flli 0) p'rJ e- v:::: :=;lJF l v , *� 1!1& v ;t trl c\7:J 1�:dv';c v , . 1fVd f ,  .$ ifi/KtU:::: lii l t-: *::ft f-4 
Fig. 1 6  Cellurar holes on exposed surface 
(East Ongul Island) . 
lm 0) ;;;,_ t_c G - f , -t 0) 1fu 0) fPl e- 0) #,4 lro v:::: �) 
ur ut11Jl� � n 0 .  2/i:> 0 tin 0)±��1= 
t t ,  -t0)2bG� 0 rnr r:::: i�t-= < fP.ltffH:::: �1� 
vt G h -c v , 0 11U '4) �1 1 r::i ht_: . 
b. &) 0 *�1- rJff f7'3 <'.:'*B'JEO)�bf,; t:::: t� vH�t·=� < 
::f::iTf O)�:t:::: J: �-c�t l: t-= c/J O)c, lt-= iJ \  
� t U f U f 2V:i 0 t�I-n'ff r*J 2'.' 0�� 19') v ::::  ( -t 0) 
{ff35HfJ:jiltt::::ffi l -C )  ;£ /) l V ' 0  (7Y=J,';I; 
13). -=. n t::::5(f l , 1:fftJJ11� 1::::: J: 0 �� 1::::: ;;;,_ 
Gh 0 J: 3 tc5: , v :Uf'7./(f O)f1J:JEO)�$t::= 
O)d;,s#�-t 0 1YU tt ,  -· /) t ml �  � h ts_ 
C. 1(:0)j( e- � f;J:: ,  �i[j{[ 2--3 cm ft:_ v' liJ: cm C,  {t- \,, , -jf \,, , lO cm 1J: VJ c2V) 0 IJ\, �' 
< 81;§. v ,  t 0) c vt 20-.,30 cm v::::�-t 0 ±�� t ffe l t fWi -C vt ts:_ v ,. -t O)J8 t;tffiiJ!) t �fiR'J 
c, Z-n*ITfH:::: fl ff '® ill1J�r] t::::: ��jc f::::_!f�v 'l.: t 0) ii cf)hvf, i l.: -t h/7\ IID VJ < ;t;1 /) -C v ,  
0 t 0), �t:: Lil o vt'.5JIJ·h -c v ,  0 1Jisn r*Jfi/3c�ts_ /) -c v ,  0 ?/:) 0), �v , mr.�:fc 0) t 0) ts_ c::\ 
� l < �1t t:: c:: 1u-c v - 0 .  
d. 7CO) Ire v::=n3'l'.\[J)i � j,';\ /) C v ,  0 t 0) f ;l::%1 G ht-: J)\, / J ,:;[r J) \ -· · /)  A/) t v ,  0 c:: v '  3 J: 5 f;;_ 
1fUt t  i /)f___: < ;;;,_ G htcelJ . /)f_: .  
tJ J: O)!t'f"i:'WIJ·G, -=. n 2'.' f�1* t::::]illl,JJ11;1tffi t:::::£� < c:: ffeiJ!) 0 :h vt t:::::fi1JdJ: v ' . it-= t ·1:-_) 0 A.1 
t-fli!i1dtffi v::= J: 0 t 0) c:: f;t::;Jg ;t G h tee v '· 2::. h 2'.'1t$s'9JITHt1tffl t::=£� < c:: itn l: t-:1YU ii cf) 0 1'.7 i, 
;tO)FJ� e-�FJT • %tee t' t:::: �v , -c vit�fr-17: £1 v ,  c:: l -c t, -t O)trnij:v:::: tee�Foi�1Ji1-*/) -C v ,  0 J: 5 
vUf!,:hh 0 .  � Gv:::::tl l v '�1E1J i� ih 0 .  
i c:: iJ!) -C v'0 . 
a. 'J .1 ·;; ':J ;t ;t ;t,, t,_ t,�}f[J¥0)7(�_!g1./( t;t, IJ.� t v;tr}l;tE J: VJ j,' tee < c:: ti t.Jg 10 km f:§1J i  c 
1r11u t "J£� l -c It 'f-: . t-: t� l, -t 0) � � "'.01Jl:;kH'Jj;!iJlv:::: /) \,, \ -c v t  it� f ;t � e- VJ l -c It \  tee It ' · 
b. -t0)1f::k�_!g7./( v;t:pt:Jl l, {- O);i�i::p O) �t:ltJI, � -t G < 5' :,,,  7'* 7'':r·' 1JJ t-!!I.0)1f�:riz 100 m tJ 
No. 7. 1959] (387) 1 5  
T 0) tiVit 2:' � J �1* � r: i c ]Lz. t :_ !ff :ttJH := , S:. 0) 1-Lr ±fu 0) f_L(JJrntifr � := v :t / J '  � f cC B 7J<}nJ iJ ; 3£ j� 
L ,  /J ,JiYlfUcC �B� 7](��;B 2:' 1t--:it:_ .  
c. l].;t-E%J G h 0 '6'fHt;f51i:PTIJ�t'Q l U'�$.�1H*O) 'f>'J:'lfI iJ, �) , :tJ�7j(O)]tJ!ltJ{�, s:. O)i'ffr:tJ° 
v i. 20m f� y'� O) il� ,�O)� � t.::riJtf�,1�UJ ) /l;€, cY) !:i tL 0 .  t:_ t-:. L -f O) H;=JJJ · 1Jff1NtcC t0 V :::: --:iv ' 
t vi. ,  i t:.-1- -5}tJ:�;f47'J\ 1$f. G ht v ,  tc1: v ' ·  
d . lJt;(E -C: v i. ,  iJl§: L v , JIT{f!�'.:B J: ffffdJ /tJUtffl 2:'i�--:it :B l'.J ,  �\'�H'fffl ?/J i f:_ }J(FiJ'1tffl v:=£/) < 
ix ��'. :tlf!Jj'; 2:' ffi'j{ffS i'KJ v := / J '  � < � ;Z. 'J --:i 30 0 . 
-:=. -:=. v:= vi ,  tcC:B-- · -=::0) ,12J= --:i � iT 2' JJP*- t t'Q 2' f:_ v ' . 
( 1 )  *fl�7](J;� 0) 1¥ Hl fJ{tl]E � hf:_Nt:Ert:ttg±�c vi ,  i8 fftJif ['f!j 2:' t '6'27) t t' O) Jttl. lX -C: t ,  �: L 
v '1]dTTI1'r:ffl 2:'5tv1 t .t-s IJ , -:. O) Jfu:1J°7'J ;7'J ,--:it viJ1� < *��1]( v:= W,fbht:_ = t v=:: ifJldi tcC v ' · 1J ,:i 
,y 'Y ;j- * Jt,, L, r�.!]$[ 1���1:&±� v:= iJ ,  Aj -t 0 �l� IJ , -:. O) HlJJJ0)*��1](J:5(l O):i:iJ!,ii11J ,�TJ vi ,  *Wi.l r:JkJ v:= � t 
E-W TJ: v '  L SEE-NWW C &) G ,  -:. Jut.,  l].:(:E O) 1) ,:i -;; ''/ ,1 ;t Jl,, L, r,lt])Rfi[l0) 1flif�l*-*v:= v i ll  
@:x-t 0 n li',J t ts. --:i -c v ,  0 .  -:. nt'J :  � lf-r t' O)fl£1Jt i c J��µ:1J ri'.u v:::Jil ff t v ,  t:_ iJ ,  v-= --:iv ,  t vi ,  1J 
,:i ,y ,y ;j- * JI,, 1.-- f;£j NJ�0) 1t1JtJfu%�1�JE01Hltwr= --:iv , t O)�iBl· 77 \  i --:it:_ < z L v ,  t:_ cY) v:= , flH: 
0) t 2::. ;s t1J--:i t v , tc1: v ' . 
n E:l:fil:b� t *�1iU](J:j t 0) 1Jd1f. {f!3 0) � � Lt , :a-:!:ill IX �  t v:= if L < � b I'.) , ·.� < 18 W-g13 c !t5C m 0) 
r@J � O)/J ,JiYlf�tcCit:ErtiJ;1](1JffT J: I'.) 111�: iJ , v.=: 0) �v , t v ,  0 i�i';-iJ, G ,  r@j 2- :B l  -f 300""'4 00 m O) :J:fu 
}#!, -cc fflfi 77 i :t� L t  v , 0 ±�i';- i c ,  J1� v , fJI8 IJll 0) 1;V1J iJ i %1 G h t  v ' 0 . S:. h G 0) �'lit, 5' Y �7" ;t 7,, :r
,, 
±fu!X*::it$ 0) J: 5 v.=: ,  1-Lr J& mi t *�i1kf5[ mf C -:.  O) ±�i';-vt.JKF1@) t 0) FJJ v.=:*J§ � O)� J.l'�77; 30 0 
�i'i- 2:' �ivt vt, *ifl35t0) t -:. ;s c v t. ,  *fi�1](±;{!_77;ff5±fui�J:: v.=: t111 L1BE--l± t v ,  0 i:k� O) -:. t 77i� 
< , £1/+Ut!tff�O)fi-=f· v :  J: --:it v:J: ,  *��1](J:JQ O)�f:�) v i  -f O)@:J), iJ ,  G trP L /±l l t ,  1l<}irf 2b 0 v ,  (, i.Jj( 
tl 2:' 1t--:i t v ,  0 .  § v ,  iJ ,  *- n vf, ffnJ]E±fut* v.=: :B vt 0 flH: O)*�i1KiJU. TJI£oo 0) r§] � v i ,  �mv= J: 
l'.J u t cl: 5 �= �tcC --:i t v ' 0 .  �7:7, �f;·lfu:b� �·= f� � h  t v ' 0 1KMtB O)@rnJO)� � t ,  ±�mv.=: J: 
1'.J � fcC l'.J , t" c v.=:flc L t:_ J: 5 v: ,  S:. ;h G O) rs9 v.=: JiYl&IJ fl: 2:':s:ltY) 0 S:. t vi-90) t S:. 0 tf-fiJ; L v ' . 
1Jt--:i t ,  1Jt�O)'l�W77;  r':) , *��1Kfi0) 1�iff v.=: --:iv , t O)Rl1-t !X5t�= ��t 0 �:¥�- 2:' 1$f.0 -:. t v i ,  lJ'l 
H:0)%J��c vHY:zJci:iJ ;  G I UJIO) J: 5 v: }/l::,bn 0 .  
� < �Jliv.=: ts vt 0 *�i1](J:� 0) 1) t&fv.=: --:iv , t tt , ;?ZO)-=:: --:i 0)$�7'J, t) l].a t b -f  iJ, tcC iJ \  G � < 
1�rr-D v:= 30 0 t � *- G h 0 .  -=c O)m�vi ,  -t c v= ��t:_ J: 5 v.=: , .fiH:'.fri'fh:hi_xc Jl G h 0 �-=f :E 0) 
Jffiix, f'if v=*� 1](±5gt?ii3 �=Jliv ' t -:=. 0 c 0) t �1, iJ, G t" 0 t ,  -f h G 77\£!/!ifl: v :  Tii e:- � G h t  77 ; [':) 
1&, vi  t It__, t'M G  0) '8t1t 2:' t :;t vt t v , fcC v '  t ,r�,bh 0 -:. t ,  m =. v: v t. ,  -:=. O):J:-fun cliH:�111xr:(1 
�1t1tffl iJi*§�� L < fftcC bh t v ,  0 O) t: t 77 ,77 ,b G -f, 1fU*- /,f8i'ff1J11H'lh*::itn*19 13 km v.=: 
1ftuit" 0 1&W/J,ff /±l i'ihc v i ,  *�i1kf5t u=�-t 0 n tcl Dfr c O) rtif-:1 1 m, it [l[�10C:& v.=: L t  fg 
30c m �f77, I') O)t1i35t0)�7'J i, i --:if:_ < J!I'tl 1t1tffl 2:''.x'v:f t v , fci: < t, �{$tci:}](j1i:EJ�rri1 2:'71�9 0) 
1 6 (388) C1*t��rr 
i::1"t L -c, --t ht:::J?t-t 0 cl: VJ �JJO) ff:5rnHiSJ! G 7] 4 v:=i!&x L < ��1t1tJIH:'5l' Vf -C �  VJ '  C 0) ct 5 
tJ:1-9U1J:1ilii= t %1 G h 0 c t t &) 0 .  1J .1 ,;; ,;; ;t * ;1.,, 1., ltW:�:tt!IJ.ejt v i ,  ��asv:: v ,  5 t ,  ::t- ::,,, 
:7··;1.,,ii � tJ: t" O)�itfm ct VJ v i ,  ::z tJ - v ::,,, &) 0 v ,  v i / � '>' ;,·· �rfui:R tJ: c1:: 0) 1¥f fmO)JJh: ,  1Kig{fJ:ffi v:= 
cl: 0 ��rnf �5fdifJ: t" � .5! < J)( L -C v '  0 .  
c 2) ±&1&2£1}] � O)±fuJi O) i&:Jli O)±fu1�2£!W1 &) 0 v ,  ti itrnf o) �!1!iJt= --:)\: , -c u: ,  a J 1 1  � ct a P 
flO)F,i:::t\t4) tJ1'H:: ,  t�r:._ =-fi L v <$�ti#5l U�tJ: 1] 4 "J t� .  
F,)ff]�±fui� 1� t  v i ,  �1HtE11}1?.4&�0) �� i!Ji ,  -t -C: i::�i=i G h t� '7 ::,,, :7··* 7·'7':tfui:R i::f=i *fm0)1J( 
f:gtftJl)! J:: � vt 0 1ilJt�f9 20 m c: &i)  VJ ,  --c tLO)Jli < i ::Jl� L -C v ' 0 f�� 30--4 0m O) f:l:J=J.rnf�. i= 
ii ,  � O) fio)�1tE:I:Ult&lvi � ttl � h -n , tJ: v ' . L77 4 t ,  c o)f:f-fl.oovi ,  -t t i:=JZtt�t� ct  5 i:: 
jiqJgi � 5 vt -C \: ' fJ: \: '. 1Jt--:) -C , C 0) ±fuJJ c: :E].;(:E %1 VJ l� 0 �J!l 0) :f:furB}: 2£ J}J f J: \: ' L vi 1� ffi jlj/J 0) 
itvi ,  :fft:* 30 m fJIH&tJ N t �f:1Jr¥Jf � h 0 (tr{; < ) .  
1 )  f11tf:1:5t.=:. • i::IHf!S?J�--· (1 957) : 1 956-57 :::fJ3�Jth%iJlUil:t:1iW'ft-�f::,0 • l�r1t!lfiflfl- , 1 -5", 1 7--28. 
2) " Antarctica " from Lat. 68°40' to 70 °2o·s and from Long. 36 ° 50' to 40°20'E by H. E. 
Hansen. Scale 1 : 250, 000 . 1946 . 
3) " Antarctica " prepared by the American Geographical Society for the National Academy of 
Science, 1 956 . 
4) I J J}i::/i:ff: • pr;;,;. il (1957) : �14 1 <Xl'?J11�flli±.DJHr1li �lU l)i:L'ili:EW·l'.flS l "lt�f:1r. FtH<'wiWi�·, 1 - �'!/·, 1-16. 
5) ;t:J):ili SE (1958) : 1 tXif'lli1Hi'><l�<.�l 1�¥�"2i-. 11Jtiui�J;¥t 4 -�-, 1-22. 
6) HJ� � (1958) : ;j� 1 tXi��l;i;tw_fI/W�¥�E C7c !7) 2). mtt�n, 6 JJ, 22-33 .  
7) Flint, R. H. (1957) : Glacial and Pleistocene Geology. 65 . 
